Two cross-links unique to elastin, desmosine and isodesmosine were measured and compared in skin tissue (left upper arm) from 10 patients with amyotrophic lateral sclerosis (ALS) and from seven age-matched controls. The contents of desmosine and isodesmosine were significantly decreased (p <0*01 and p < 0'01, respectively) in patients with ALS compared with those of controls, and were negatively and significantly associated with duration of illness in ALS patients (r = -0*77, p < 0'01 and r = -065, p < 005, respectively). The decline in skin desmosine and isodesmosine is more rapid in ALS than in normal ageing. Thus cross-linking of skin elastin is affected in ALS. (XNeurol Neurosurg Psychiatry 1994;57:94- known that the initial step in elastin cross-linking involves the conversion of peptidyl lysine to 5-amino-5-carboxypentanal by the action of lysyl oxidase,9 the detailed mechanism of formation of desmosine and isodesmosine is still unknown. Since the same initial step is required in the formation of collagen cross-links which we have found to be disrupted in skin tissue in ALS,6 we have now quantified cross-links of elastin in skin at various stages of ALS and compared the results to those of controls.
Several studies have reported an alteration of skin pathology in amyotrophic lateral sclerosis (ALS).lA Recently it was found that the collagen content of skin from patients with ALS was significantly lower than normal,5 and that there was a decrease in the content of nonreducible, stable cross-link, histidinohydroxylysinonorleucine (HHL) and an increase in the content of two reducible iminium cross-links, dehydrohydroxylysinonorleucine (deH-HLNL) and dehydrohistidinohydroxymerodesmosine (deH-HHMD) with duration of illness in the skin collagen of patients with ALS. 6 However, little is known concerning the biochemical nature of skin elastin in ALS.
Elastic in change in the proportion of these two crossat links in all samples analysed. These ratios by were in good agreement with previous lts) reports.10 ml ion ine ati-Discussion 00 It was reported that the amount of desmosine nn, and isodesmosine decreased in elastins isowas lated from both aortas and pulmonary tissues for of humans with increasing age.11 In our study Irin it was demonstrated that the content of no-desmosine and isodesmosine in ALS patients rds decreased with duration of illness. The tin decrease in mature cross-links of skin elastin no-in ALS patients during illness takes place as more rapidly than would be expected in norkin mal ageing.
Fullmer et all found degenerative elastic tissues and fragmentation of elastic fibres with altered collagen bundles in the skin of ALS patients. Stortebecker et al,'2 who studied biopsied samples of the temporal artery in 12 ALS patients and nine age-matched controls, showed that discontinuities, splitting, and multiple fragments of the internal elastic membrane were observed more frequently in ALS patients than in controls. These changes are considered to reflect normal ageing processes,13 suggesting that morphological changes caused by the ageing process in the elastic component occur more quickly in ALS patients than in controls. The biochemical B data presented in this report are consistent with these morphological findings in ALS patients.
The content of desmosine in various elastin preparations has been shown to be fairly constant.'4 Consequently, assay of desmosine and isodesmosine, which account for about 1-5 and 1-0 residues per 1000 Duration of disease (years) amino acids, respectively, can be used as a measure of the amount of elastin in tissues. '4 Based on this assumption, it is likely that there is a marked decrease in-the content of elastin in the skin of patients with ALS. Because the immediate precursors of desmosine and isodesmosine are not known, it is not possible at present to ascertain whether these precursors increase as desmosine and isodesmosine decrease, in a manner similar to HHL cross-linking in collagen of ALS skin. 6 The presumed mechanism of elasticity of tissues is based on the continuity of the network of elastin polypeptides interconnected by stable cross-linkages predominantly in the form of desmosine and isodesmosine. Alterations in the supramolecular organisation of the elastic fibre network could lead to mechanical alterations in the skin, which would manifest as wrinkled, loose, and sagging skin, as noted during cutaneous ageing. '5 In support of this concept are several observations made on patients with either inherited or acquired cutaneous diseases with elastic fibre abnormalities. Cutis laxa is characterised by decreased elasticity of skin due to a decrease in skin elastin detected by reduced desmosine content, and stretching of the skin of this disease produces delayed recoil.'6 The skin of ALS patients in its late stage loses elasticity.SA When the skin is stretched, it returns very slowly to its original position ("delayed return phenomenon"),24 similar to that found in cutis laxa."5 Accordingly, a marked decrease in the amount of elastic fibres in the skin of ALS could well explain this specific clinical finding of ALS patients.
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